We provide a detailed overview of the current state of the Chinese pension system, as well as its development, its problems and some ideas for future reforms.
Introduction
The Chinese pension system is multi-layered. The first layer consists of several public pension schemes, some mandatory (Basic Old Age Insurance and Public Employee Pension) and some voluntary (Urban Resident Pension and New Rural Resident Pension). These public pension schemes aim to provide basic social security to all residents when they reach old age, regardless of whether they were employed. The second layer consists of employer-sponsored annuity programs, which employers voluntarily provide as a supplement to the public pension schemes. The third layer consists of household savings-based annuity insurance policies. The public pension schemes of the first layer receive substantial direct fiscal subsidies from the government, while all schemes or products regardless of layer receive tax preferences.
As of the end of 2017, Chinese public pension schemes had more than 915 million participants (accounting for 65.8% of the total population), and the total public pension expenditure was 4,032 billion RMB, about 5% of China's GDP. Unlike the broad coverage of the first layer, participation in the second layer is much more limited; only about 80 thousand firms, accounting for less than 0.5% of all the firms in China, offered employer-sponsored annuity programs to 23.3 million employees in 2017. 1 The third layer is still in its infancy.
The remainder of this chapter is structured as follows. In Section 2, we offer a detailed overview of the three layers of China's pension system. We then discuss the development of China's pension system and the problems it faces in Sections 3 and 4, respectively. In Section 5, we present some ideas for future reforms. Section 6 concludes.
China's Multi-Layered Pension System

Public Pension Schemes
China's public pension system is on track to achieve universal coverage. Until 2015, the system encompassed four schemes that were intended to cover the entire eligible population.
The first two schemes were for employed workers in firms and the government sector, respectively, and the latter two schemes were for non-employed individuals in rural and urban areas.
• Basic Old Age Insurance (BOAI): For employees in for-profit enterprises, including for-profit public enterprises, and all other private sectors;
• Public Employee Pension (PEP): For civil servants and employees in non-profit government institutions, such as schools and cultural and health facilities;
• Urban Resident Pension (URP): For urban residents aged 16 and older without a formal non-agricultural job;
• New Rural Resident Pension (NRP): For rural residents aged 16 and older without a formal non-agricultural job.
At the beginning of 2014, the State Council announced that the URP and NRP were to be merged into a uniform Resident Pension system. Also, in 2015, the PEP was merged into BOAI, making BOAI the uniform program for all employees in urban sectors. As of the end of 2017, BOAI had 402.9 million participants, of which about 37 million were public sector employees. The Resident Pension scheme had 512.6 million participants.
The public pension system's four schemes-BOAI, PEP, URP and NRP-aim to cover different groups of the population and workforce, and they vary in their contribution and benefit rules. The existence of two different systems for employees (BOAI and PEP) and the fact that non-employed individuals fall into different schemes depending on their residency status (urban or rural) help explain the vast inequalities in the pension system. Table 1 summarizes the key features of the four pension schemes.
[ Table 1 About Here] These schemes were established by the State Council and are regulated by the Ministry of Human Resources and Social Security (MOHRSS) of China. However, local governments are responsible for managing these schemes. Thus, a second source of the serious inequalities in the generosity of public pension schemes across different locations is their fragmented nature. This feature also leads to portability challenges when individuals change their employment to a different public pension administrative region. In Section 4, we address such inequality issues in detail.
Basic Old Age Insurance (BOAI):
BOAI is the most important public pension scheme.
Established in 1951 for urban employees of enterprises, it was reformed into a multi-pillar system in 1997. The first pillar of BOAI is a compulsory scheme with both defined contribution and defined benefit features. On the contribution side, employers are required to contribute 20% of the wages paid to their workforce. The maximum wage level subject to the contribution requirement is 300% of the local average wage, and the minimum wage level subject to the requirement is 60% of the local average wage. 2 On the benefit side, employees with a contribution history of 15 or more years are entitled to the pension benefits, and the replacement ratio (pension benefit as a percentage of pre-retirement wage) depends on the number of years of contribution and the individual's wage relative to the local average wage.
For example, a retiree whose pre-retirement wage was equal to the local average wage will have a pension replacement ratio of 35% after 35 years of contribution.
The second pillar of BOAI is the individual account pension, which has a contribution rate of 8% of wages. The individual account is notional, and individuals do not have the authority to make any allocation decisions regarding how contributions to it are managed. In 2005, the MOHRSS published a target replacement ratio of 59.2% (relative to the local average wage) for a person who worked for 35 years, with 35% from the pooling account (basic pension) and 24.2% from the individual account.
3
The BOAI retirement eligibility age is 50 for female blue-collar workers, 55 for female white-collar workers, and 60 for males.
Public Employee Pension (PEP): PEP was established in 1953 for civil servants and employees in the non-profit public sector. PEP system expenditure is included in both the central and local governments' fiscal budgets. It is more generous than the other schemes, and a notable feature is that it does not require any contribution from public employees.
Public employees have an average pension replacement ratio of 80-90% of pre-retirement wages. When PEP was merged into BOAI in 2015, the contribution and benefit rules for public employees were switched to those of BOAI. There is a transition arrangement between the two schemes. For those who retired before the 2015 reform, pension benefits are unchanged; for those who entered the public sector after 2015, the BOAI system applies; and Participants with a contribution history of 15 or more years are entitled to receive a basic pension upon reaching 60 years of age (at a benefit level of 55 RMB per month in most regions when the scheme was introduced). The basic pension is funded entirely by the central government in the middle and western provinces, while it is funded equally by the central and local governments in the eastern provinces. Local governments have the autonomy to raise basic pension benefits in line with local economic conditions, but they are responsible for outstanding financial obligations. The replacement ratio is about 20% (nation-wide average) of rural per capita net income. At the beginning of 2014, the State Council announced that the two schemes would be merged into a uniform Resident Pension system. The pension eligibility age for the NRP and URP is 60 years for both males and females.
The Social Insurance Law enacted in 2011 stipulates that rural migrant workers are entitled to the same treatment given to urban workers. However, among both employers and migrant workers, compliance with the policy is poor.
Enterprise Annuity and Occupational Annuity
The employer-sponsored pension system (Enterprise Annuity, or EA; "企业年金" in Chinese) was introduced in 1991. The EA system has grown considerably in the ensuing years, but it is still an underdeveloped market in terms of the number of participants, the number of providers (enterprises) and pension assets. As of 2017, the EA system had 23.3 million participants, representing only about 5.8% of the number of BOAI participants. The number of enterprises providing EA was 80.4 thousand, about 0.35% of total enterprises.
Total assets stood at about 1,288 billion RMB at the end of 2017, about 1.5% of GDP.
Enterprises offering pension plans tend to be large state-owned enterprises (SOE) or monopolistic companies in, for example, the railway, electricity and communication industries (Cai and Cheng, 2014; Impavido, et al., 2009 it should be noted that many of these annuity insurance products are sold as wealth management products and are not intended to be kept in force for long durations; such products are thus unlikely to serve the genuine purpose of pension income.
At the beginning of 2018, a pilot policy was issued to provide individual income taxdeferred annuity insurance products in Shanghai, Fujian Province and Suzhou Industrial Park.
The model incorporates income tax deductions for individual premiums and does not tax investment returns, but benefits are subject to income taxation when received by individuals who reach the eligible age. However, the maximum premium that can receive a tax deduction is limited to 6% of one's taxable income or 12,000 RMB, whichever is lower.
There are also tax preferences for annuity benefits, with 25% of the annuity free from income taxation. [ Figure 1 About Here]
Development of China's Public Pension System
China's public pension system has gone through four phases. The first phase began in 1951, when "labor insurance" was introduced as an unfunded, employer-sponsored pension program that covered employees of SOEs and collectively owned enterprises. There was also a separate pension system for public (civil service) employees-the Public Employee Pension (PEP)-but the rural population did not have any formal old age social security.
The second phase lasted from the mid-1980s to the early 1990s. With the marketization of the economy and the reforms of SOEs, the enterprise-based pension system hindered fair competition and the mobility of labor. The pooling of pensions at the municipal or county level was introduced, but the system remained pay-as-you-go (PAYG), financed by enterprises.
The third phase lasted from the early 1990s to the late 2000s. In 1997, China adopted a three-pillar pension system for urban employees to deal with population aging and SOEs' growing pension burden. The new system was called Basic Old Age Insurance (BOAI). The first pillar was the PAYG system, financed by employers; the second pillar was the notional individual account, financed by employees' contributions; and the third pillar was voluntary retirement savings.
The fourth phase, which began in 2009, is characterized by the expansion of pension system coverage to non-SOE firms. To achieve universal coverage, the New Rural Resident Pension (NRP) scheme was established in 2009 to cover rural residents, and the Urban Resident Pension (URP) scheme was established in 2011 to cover urban non-employed residents. The Social Insurance Law enacted in 2011 stipulates that rural migrant workers are to be given the same treatment as that given to urban workers.
Coverage and Dependency Ratio
The BOAI system has steadily increased its coverage in recent decades ( Figure 2 ). The number of participants (workers) as a percentage of total urban employees increased from 45.1% in 2000 to 68.7% in 2017.
[ Figure 2 About Here]
The in-system dependency ratio in BOAI increased from 18.6% in 1990 to 32.5% in 2010 and 37.7% in 2017. In other words, it has gone from 5.4 workers supporting a retiree to fewer than three workers supporting a retiree. This is mainly attributable to the shift in the age distribution of the Chinese population. The old-age dependency ratio-elderly (60+ group has risen from 61.3% to 72.4%. The fact that both the aged group and the working age group have seen their population shares increase reflects the rapid decline in China's fertility rate; the population share of the 0-14 age group declined from 34.2% to 19.5%.
[ Figure 3 About Here]
As noted in Section 2.2, the NRP and URP programs were merged into a unified Resident Pension scheme in 2014. The number of pensioners increased from 89.2 million to 152.7 million. The dependency ratio within the Resident Pension scheme stood at 43% in 2016, much higher than that of the BOAI system.
Fact 1: The in-system dependency ratio of China's Basic Old Age Insurance system is about 38%, much higher than the population-wide dependency ratio of 26% in 2017.
The in-system dependency ratio of the Resident Pension scheme was 43% in 2016.
Contributions and Benefits
The contribution rate of BOAI is among the highest in the world, even higher than the rates seen in Sweden, the US and France (Table 2 ).
[ Table 2 About Here]
China enacted the Social Insurance Law in 2011 to help enforce the regulations that require employers to pay contributions for their employees. Since then, compliance among private firms has improved. However, it led to a heavier burden on employers, with their social insurance and housing fund contributions reaching more than 40% of employees'
wages. To lessen the burden, in 2016, the State Council decided to lower the contribution rates for employers. For BOAI, if the local contribution rate is higher than 20%, it should be reduced to 20%. For provinces with contribution rates of 20% and a pension fund balance sufficient to cover at least nine months of expenditure, the contribution rate can be reduced by one percentage point to 19%.
Fact 2: China has one of the highest statutory pension contribution rates in the world, at 28%.
Pension benefits were generous before the reform in the mid-1990s, at about 75-90% of a worker's pre-retirement wages. The reform of the late 1990s reduced the replacement ratio of pensions for enterprise workers, particularly for younger workers (Feng et al., 2011) .
According to the reform framework, those who had retired before 1997 (referred to as the "old" workers) remained in the original PAYG system; those who entered the labor market in or after 1997 (the "new" workers) came under the new three-pillar pension system; and those who started work before 1997 and retired or will retire after 1997 (the "middle" workers)
were covered by a transitional plan, which reduced the replacement ratio gradually over cohorts. Another reform in 2005 set the target replacement ratio (first-year pension benefit after retirement/local average wage) at 59.2% for a worker who had worked for 35 years and earned wages equal to the local average wage.
The average replacement ratio-i.e., pension benefits per pensioner as a percentage of the average wage of workers-has declined steadily over the last decade in China (Figure 4 ). This is the combined result of the transitional arrangement, wage differences across cohorts and the different growth rates of wages and pension benefits.
[ Figure 4 About Here]
Fact 3: The average replacement ratio has declined steadily and stood at 46% in 2017.
The mandatory retirement age is the same in the BOAI and PEP programs. For men, it is age 60. For women, it is age 55 for white-collar employees (i.e., civil servants, professionals, administrative staff in enterprises, etc.) and age 50 for blue-collar employees. Only a small fraction of women work in white-collar jobs or the public sector and hence qualify for the higher retirement age; Chinese urban household survey data from the National Bureau of
Statistics show that about 7% of women employees are eligible for the higher retirement age of 55 years. In urban China, reaching retirement age means one must retire from one's current job and start receiving public pension benefits. After that, the individual can stay in the labor market informally without losing pension benefits, but the opportunity to find a job declines dramatically. The current retirement age policy was established at the beginning of the 1950s, when the life expectancy at birth was about 43 years. An increase to the retirement age is likely to happen, given population aging. We will discuss a reform proposal to raise the retirement age in Section 5.3.
Fact 4: Current retirement ages are 60 for men, 50 for women who work in blue-collar jobs and 55 for women who work in white-collar jobs; about 93% of women are required to retire at age 50.
Revenue, Expenditure and Government Subsidy
The BOAI pension fund has maintained an annual surplus for many years. In 2011, the fund's revenue was 1.69 trillion RMB and its expenditure was 1.28 trillion RMB (Figure 4 ).
The BOAI fund's surplus is mainly attributable to the steady expansion of coverage, with the increase in participants far exceeding the increase in retirees. Furthermore, BOAI also receives government subsidies, which accounted for 16.7% of total revenue in 2015 ( Figure   6 ). If these subsidies were subtracted from the accounting, BOAI funds in 14 provinces (including Shanghai, Jiangsu, Hubei and Hunan) would likely be in a deficit, and BOAI accounts would have reported a total deficit in 2010, possibly as large as 67.9 billion RMB, instead of the surplus that was observed.
[ In the Resident Pension system, revenue was 330.4 billion RMB at the end of 2017, of which about 25% came from individual contributions and the rest from national and subnational government subsidies. Expenses totaled 237.2 billion. The system has an accumulated surplus of 631.8 billion RMB, mostly from the accumulated balance of individual accounts belonging to younger cohorts. 5 In the future, when more residents start receiving pension benefits, the individual account surplus will be reduced.
Notional Individual Account
Individual accounts in BOAI were designed to be fully funded. However, many provinces have been using the funds in individual accounts to support the PAYG pillar, which renders the accounts essentially notional. The use of the individual account balance was necessitated by the transitional costs of the 1997 public pension reform, which established the multi-pillar system. These transitional costs stem from the need to pay off the debt accumulated by the old system over many years. 6 The Chinese government tried to use a combination of two methods to finance the transition. A PAYG pillar was retained, and about seven percentage points of the contribution was designated to finance the transition. The other method was to expand pension coverage and borrow from the individual accounts of younger workers (Wang et al., 2004) . As of 2016, the notional individual accounts had accumulated 3.6 trillion RMB. http://www.mohrss.gov.cn/SYrlzyhshbzb/zwgk/szrs/tjgb/201805/W020180521567611022649.pdf 6 Transition cost arises from the financing gap created when expenditure to pensioners and future retirees must continue even though part of the contributions has been diverted to funded individual accounts (Wang, et al., 2004) .
year by local governments, with the interest rate depending on the growth rate of the local average wage, bank deposit interest rate and the pension fund investment rate. Before 2016, notional interest rates were less than 4% in most provinces. In 2016, however, MOHRSS published a high unified interest rate of 8.31%.
Fact 6: China employs notional individual accounts, and the notional interest rate is currently 8.31%.
Problems in Current Public Pension System
Financial Sustainability
Similar to many other countries, the pension system in China will have to face the challenges of a dwindling labor force and a rapidly aging population. Due to rapid aging, the share of the Chinese population over 65 years of age will double between 2010 and 2030.
Meanwhile, the present system is barely maintaining its financial balance with the help of government subsidies. The fiscal subsidy for the public system stands at 800 billion RMB as of 2017, or about 1% of GDP, and this is likely to exhibit a dramatic increase if there are no reforms in the near future. Table 3 shows simulation results regarding the future fiscal balances of the BOAI scheme. For population dynamics, we refer to Feng and Chen (2016) . There are several assumptions under the simulations. In scenario 1, the assumptions are the following. First, the urbanization process is expected to continue in China, with its share reaching 70% in 2030.
Second, there will be no change in BOAI contribution and benefit rules or in the program's retirement age. It is also assumed that all contributions due can be collected. Third, benefits are indexed; specifically, benefits grow after retirement in line with the average rate of real wage growth rate and future inflation. The growth rate assumptions for wages and GDP are Word Bank projections (World Bank, 2012) , where the annual growth rate of GDP is 8.6%
during 2011-2015, 7.0% during 2016-2020, 5.9% during 2021-2025 and 5% during 2026-2030 .
In scenario 1, the coverage rate remains unchanged, i.e., 80% for local employees and 20% for migrant workers. In scenario 2, the coverage of migrant workers expands gradually from 20% in 2010 to 60% in 2050. Each simulation is an estimation of the national average level. In scenario 1, there is a clearly increasing trend in the number of pensioners over time, while the number of contributors is declining. The annual deficit as a percentage of GDP will be 2.15% in 2030. The accumulated deficit in 2030 will be 23.37% of GDP. It is obvious that the current arrangement of BOAI is unsustainable.
In scenario 2, increasing BOAI coverage among migrant workers improves the potential deficit situation. The annual deficit as a percentage of GDP will be 1.11% in 2030, and the accumulated deficit will be 2.86% of GDP. Expanding coverage of BOAI among migrant workers will lead to a slower increase in the deficit, although it does not offer a complete solution.
[ Table 3 About Here]
For the Resident Pension scheme, the initial pension benefit is rather low (representing less than 20% of the average income per capita), and so the scheme has not yet caused significant financial burden on local governments. However, the Resident Pension scheme relies more on ad hoc governmental support than on sound actuarial principles. The balance between fund revenues and expenditure has not received much attention at the current stage.
Participation Incentives
Social insurance contribution evasion is a prevalent phenomenon in China. In 2015, 70%
of firms paid less than the prescribed levels of social insurance contributions (Zheng, 2016) .
There are several reasons for the low participation incentives. First, as has already been noted (Fact 2), the contribution rate in China is higher than in most other countries. The social insurance contribution rate for employers is 29-33% (BOAI: 20%; Health insurance: 6-10%; Unemployment insurance: 2%; Injury insurance: 0.5%; Maternity insurance: 0.5%), and employees contribute 11% of their own wages (BOAI: 8%; Health insurance: 2%;
Unemployment insurance: 1%). The wage levels subject to the contribution requirement range from a lower bound of 60% of the local average wage to an upper bound of three times the local average wage. Employers can evade contributions by not formally registering employees at local government bureaus; hiring temporary employees or family members;
postponing social insurance contribution payments; and reducing reported nominal wages to reduce contributions (Nyland, et al., 2010) .
Second, some employees are also not willing to join the insurance programs. Those in the low-income group face unstable employment and, hence, high uncertainty about their eligibility for future benefits. Young people have high current consumption demand, and the high contribution rate reduces their consumption. Thus, there is an incentive for collusion between employers and employees to default on pension contributions (Nyland, et al., 2011) .
Third, local governments do not punish defaults on contribution payments with the kind of severity that would be needed to deter cheating. Local governments normally focus on targets related to economic growth and adopt preferential policies to reduce employers' tax and contribution burdens. They are therefore lax in enforcing social insurance contribution requirements.
The Resident Pension scheme carries both positive and negative incentives for participation. The most obvious positive incentive is the heavy government subsidy. For example, those who are already 60 years old at the time the program starts automatically receive basic pension benefits without paying any premiums. However, the lack of sufficient returns on individual contributions to pension accounts creates a negative incentive. This is the most important factor that determines younger people's willingness to participate in the scheme. Currently, the fund's rate of return is claimed to be the one-year term deposit interest rate. Although very secure, such a low rate virtually guarantees a low individual account balance at retirement and thus weakens participation incentives for rural workers (Lei, et al., 2014; Dorfman, et al., 2013) . As a result, participants tend to choose the lowest premium standard and the shortest contribution period only to be eligible for cash transfers under the basic pension.
An empirical investigation using micro data verifies these disincentive phenomena. Lei et al. (2014) , employing CHARLS (China Health and Retirement Longitudinal Studies) data from 2011, found that individuals prefer shorter periods of participation and choose the lowest level of premiums. There is an age gradient of enrollment rates; the enrollment rates generally increase with age, even though they are generally low among all age groups.
Numerous surveys on the NRP find similar evidence that the enrollment was observed only from age 45, leaving 15 years of contribution to meet the eligibility.
Regional Disparity and Inequality
As we emphasized, China's public pension systems are managed by local governments.
In the BOAI system, some provinces pool their funds at the provincial level, but most provinces pool funds at the city or even county levels. Although the statutory rules of contributions and benefits are determined by the central government, the actual contribution rates are different across regions. Wage inequalities also help explain the disparities in the amount of contributions and benefits. Workers in municipalities and east coast provinces earn much higher incomes than those in the inland provinces. When workers move from one city to another to get a better job, their pension plans remain tied to their original city of employment. This creates serious inequality issues and problems with labor mobility (Bar and Diamond, 2010) .
Along with disparities in regional economic development, demographic structures are also becoming greatly differentiated across provinces (Figure 7) . In those provinces with better job opportunities, the demographic structure becomes more favorable as younger workers are attracted. For example, in Guangdong province, about nine workers support one retiree. Eastern regions like Beijing, Fujian and Shangdong also have more favorable demographics than other provinces. Shanghai's population aging remains severe due to the increased life expectancy, although it continues to attract young migrant workers.
To balance the payment burdens on local governments, China in July announced plans to establish a central adjustment system for basic pension funds in BOAI. The adjustment fund will draw a certain portion from the provincial capital pool, which will enable the central government to redistribute it later. This will be the first step toward nationwide coordination, which will help to facilitate labor mobility and reduce regional inequalities.
Adequacy of Resident Pension Benefits
There is a significant gap between the pension benefits of BOAI and those of the Resident Pension scheme. For example, in 2017, the monthly average pension in BOAI was about 2,870 RMB, while it was only about 127 RMB in the Resident Pension scheme-less than 5% of the BOAI pension level. It is worth noting that the benefits in the two systems are not directly comparable, as the amount of required contribution is much higher in BOAI.
However, the adequacy of Resident Pension benefits remains a serious problem. By income and consumption measures, there have been relatively high poverty rates in elderly households, especially in rural areas. The China Urban and Rural Elderly Survey in 2006, a nationally representative sample of the elderly, suggests that 19% of the rural elderly had consumption levels below the official poverty line (Dorfman, et al., 2013) . The scheme is supposed to provide a universal protection floor to alleviate old-age poverty, but despite its impressive progress in achieving near-universal coverage, the system is still plagued with inadequate income security.
The basic pension level of the Resident Pension scheme is about 10-25% of consumption per capita and about 7-20% of income per capita, depending on the region.
While adult children remain the most important source of elderly care and financial support, the NRP has become an important supplement to the traditional eldercare patterns in rural China. Research shows that following the introduction of NRP, enrollees were more likely to live independently rather than co-reside with their adult children in rural areas. In addition, enrollees became less dependent on children for financial resources and informal care. There is also research evaluating the effect of the Resident Pension scheme on family transfers, with results indicating some degree of crowding out effect on family transfers (Chen, et al., 2017) .
Fiscal Risks
As population aging continues to unfold, subsidies to the BOAI and Resident Pension schemes will play an increasingly key role in financing social security expenditure in the future. The share of BOAI subsidies of total government fiscal expenditure remained steady at around 2% in the last decade, while the share of social insurance expenditure in total fiscal expenditure was about 10%. In the future, central and local fiscal subsidies will inevitably be a key source of financing for the pension system. The NSSF can invest in a broad set of instruments, subject to certain restrictions on allocation. According to the "Temporary Regulations on the National Social Security Fund Investment Management" ("全国社会保障基金投资管理暂行办法"in Chinese) issued in 2001, NSSF assets can be invested in the following three broad categories: (1) bank deposits and treasury bonds (no less than 50% of total assets, with bank deposits accounting for no less than 10%); (2) corporate bonds（企业债）and financial bonds (金融债) (no more than 10% of total assets); and (3) securities investment fund (证券投资基金) and stocks (股票) (no more than 40% of total assets). In Table 5 , we show annual rates of return for the NSSF from 2010 to 2017. Between 2001 and 2012, the NSSF achieved an average annual rate of return of more than 8%, outpacing inflation, which stood at around 4%. However, it should be noted that the NSSF invests nearly 40% of the fund in the Chinese stock market, and therefore fluctuations in investment returns are likely to be correlated with the volatility of the domestic stock market. The fund is now allowing investments in private equity and foreign equity, and it is beginning to invest in both emerging and European markets.
[ Table 5 About Here] China will moderately increase the ratio of dividends paid out by SOEs by increasing the number of centrally and locally administered SOEs that are required to pay dividends to the state. SOE dividends have been regarded as a key building block in funding the social security system by the central government. Further reform also calls for changes in how SOE dividends are managed. In the past, these funds were not included in the general budget to pay for public expenditure. Now, it has been decided that the Ministry of Finance will collect the dividends and place them into a "State Capital Management Budget."
Hypothetically, an increase in SOEs' dividend payout rate to 20% can translate to an extra 145 billion RMB, based on SOEs' total net profit of 2.9 trillion RMB in 2017. These additional funds can be used to finance the BOAI pension deficit.
Improving Productivity
The key to sustaining the pension system lies in the enhancement of labor productivity.
If productivity is rising, the wealth created by the younger generation can, in effect, support a larger group of old people. With growing output (and thereby income), the PAYG system remains in balance without the need for either a reduction in pensions or an increase in
contributions. An increase in output is also possibly the best solution for funded schemes, as it will help control inflation in the goods market and deflation in the asset market (Barr, 2000) . Table 12 reports the World Bank's (2012) estimates of China's labor productivity growth over the next two decades. Here, labor productivity is measured by the amount of real GDP produced by an employee. While China's labor productivity growth rate is expected to drop in tandem with the GDP growth rate, it will still continue to grow at a relatively high level of approximately 5.5% annually from 2026 to 2030. Improving labor productivity will thus increase the amount of effective labor and offset the negative influence of population aging.
[ Table 6 About Here]
Of course, increases in future productivity depend on some crucial factors, the first being the quality of the labor force. The educational level of China's labor force has been rising. The average years of schooling received by workers as of the 1964 census was only 2.34 years; this figure increased to 9.07 years in 2010. Enrollment in higher education increased from 45.7 per ten thousand individuals in 1995 to 218.8 in 2010. Faced with an aging population, expanding investment in human capital is likely an effective strategy to raise productivity. Second, any change in labor productivity also hinges on economic restructuring. Labor productivity in the agricultural sector is typically lower than that in non-agricultural sectors. Policies that facilitate the mobility of labor will thus play a crucial part in ensuring rising labor productivity.
Raising the Retirement Age
A common policy recommendation for pension reform is to raise the retirement age.
This is often considered an obvious remedy for the fiscal problems the pension system may face because of China's currently low retirement ages (see Fact 4).
Proponents of raising the retirement age all implicitly assume that elderly workers would still be able to find employment if their retirement were to be delayed. In recent research, Fang and Zhang (2018) question this assumption. They provide evidence that
Chinese workers' productivity has been growing at a more rapid rate, about 6.13% per annum, than that of their counterparts in developed economies (at about 1.5% per annum).
This rapid growth in productivity across cohorts, coupled with the behavioral tendency of higher pay for more senior workers relative to their junior counterparts, may make firms unwilling to hire elderly workers when the retirement age is delayed. Because of the rapid productivity growth in China, it stands to reason that the productivity of the elderly falls behind that of the young, and a competitive labor market should require that the old be paid much less than the young. However, Fang and Zhang (2018) argue that many factors, such as traditional respect for seniority in Chinese society and especially in SOEs, or the fair wage hypothesis, would require the wage level for the elderly to be close to that for the young. The resulting "wage compression" would imply that a reform to delay the retirement age would not automatically guarantee demand for elderly labor. The analysis of Fang and Zhang (2018) thus calls for more extensive labor training for the elderly before implementing any reforms that delay pension eligibility.
Unlocking Housing Wealth for Retirement
The home ownership rate in China is about 89.68%, according to the China Household Finance Survey (CHFS), with the rate being 85.49% in urban areas and 92.60% in rural areas.
Chinese home ownership is substantially higher than the world average of 63% and the rates in the US (65%) and Japan (60%). Moreover, housing wealth accounts for a much higher fraction (74%, according to CHFS) of household wealth in China than in other countries. For example, housing wealth accounts for about 40% of household wealth in the US. Older households typically hold an even larger proportion of their wealth in residential housing.
Home equity release products such as reverse mortgages allow older homeowners to liquidate and consume home equity without relocating. Theoretical studies document welfare gains of reverse mortgages in life-cycle models (see, e.g., Davidoff, 2009; Cocco and Lopes, 2014; Hanewald et al., 2016; Nakajima and Telyukova, 2017) .
In 2014, the Chinese government started a two-year pilot program to introduce reverse mortgages in China. The insurer Happy Life Insurance was commissioned to offer reverse mortgages in Beijing, Shanghai, Guangzhou and Wuhan starting from July 1, 2014. In 2016, the program was extended to mid-2018 and expanded to a larger number of cities (Wee, 2016) . The product is sold under the name XYZ, which is usually translated as the "house for pension" program (Merton and Lai, 2016) . However, the piloted reverse mortgage proved to be unpopular in China. Up to the end of July 2017, only 65 households had participated in the program nationwide. News reports list several factors underlying the low demand, including children's disapproval of their parents mortgaging their homes in return for a monthly pension, legal and regulatory concerns, and high mortgage rates charged by providers who consider the product too risky (Merton and Lai, 2016; Asia Insurance Review, 2017 services. They also identify individual covariates influencing the interest in the reverse mortgage product and the use of the product payments. These results provide a new evidence base for the development of China's reverse mortgage market.
Conclusion
This chapter provides a detailed review of the three layers of China's pension system, and discusses the development of the system and the problems facing it. We also present several ideas for future reforms in the Chinese pension system.
As the Chinese population ages, reforming and improving the pension system is of utmost importance. How would the need to care for parents affect the mobility and efficiency of the Chinese labor market? Balance as a percentage of current GDP -0.40% -1.25% -2.15% -2.60% Accumulated deficit to current GDP 1.77% -2.27% -11.17% -23.37%
Scenario 2
Balance as a percentage of current GDP -0.08% -0.61% -1.11% -1.09%
Accumulated deficit to current GDP 3.19% 1.68% -2.86% -8.38%
Notes: Policy rules of BOAI remain unchanged. In scenario 1, it covers 80% for local employees and 20% for migrant workers. In scenario 2, coverage of migrant workers expands gradually to 60% from 2010 to 2050.
Sources: Simulation results by authors Source: NSSF Board of Managers. 
